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Objective: This meta‐analysis examines the efficacy of recently developed
psychological treatments for anorexia nervosa, compared with control condi-
tion. Outcome criteria are weight gain, eating disorder pathology, and quality
of life.
Method: Twelve thousand nine hundred ninety‐seven abstracts, published
between 1980 and 2017, were retrieved. End‐of‐treatment data from 1,279 par-
ticipants, from 15 of 17 eligible studies, were used to calculate pooled‐effect
sizes (Hedges' g) for outcome using random‐effects model. Subgroup analyses
were used to explore the influence of various patient and study characteristics.
Results: No significant differences between psychological treatment and con-
trols were found on weight gain, g = 0.07, 95% CI [−0.09, 0.23], eating disorder
pathology, g = 0.06, 95% CI [−0.10, 0.21], and quality of life, g = −0.11, 95% CI
[−0.36, 0.15]. Studies including only patients over 18 years of age were more
effective on weight gain than studies including adolescents as well. High‐
quality studies and studies with reported therapist training had larger effects
on weight gain and quality of life compared with low‐quality studies and stud-
ies without reported training.
Conclusions: Despite progress in the development of specialized treatments,
the efficacy of psychological treatment over an active control condition could
not be established. Outcomes, however, are obscured by low‐quality and
heterogeneous studies.
KEYWORDS
anorexia nervosa, control condition, efficacy, meta‐analysis, psychological treatment1 | INTRODUCTION
Anorexia nervosa is a mental disorder with a poor progno-
sis (Galsworthy‐Francis & Allan, 2014) and significant
impact on the psychological and physical well‐being ofontributed equally to this
eyonlinelibrary.com/journal/ervaffected individuals (Hay et al., 2014). Anorexia nervosa
has one of the highest mortality rates of all mental disor-
ders (American Psychiatric Association, 2006). The Amer-
ican Psychiatric Association DSM‐5 diagnostic criteria for
anorexia (American Psychiatric Association, 2013) include
self‐imposed or maintained weight loss such that the per-
son is underweight (for age and height) and associated
over‐evaluation of (the control of) shape and weight.© 2019 John Wiley & Sons, Ltd and Eating Disorders Association. 331
Highlights
• No significant differences between
psychological treatment and control
condition were found on weight gain, on
eating disorder pathology, and on quality of
life.
• Studies including only patients over 18 years
of age were more effective on weight gain
than studies including adolescents as well.
• High‐quality studies and studies with reported
therapist training had larger effects on weight
gain and quality of life compared with lower
quality studies and studies without reported
training.
332 VAN DEN BERG ET AL.Although there is a growing body of evidence that
supports the efficacy of family treatment for adolescents
and children, (Hay et al., 2014; NICE, 2017), there is
a lack of high‐quality evidence to guide the clinician
in the treatment of adults who have anorexia
nervosa. Specialized psychological treatments have not
proven to be more effective than routine treatment con-
trol conditions (Fairburn, 2005). When comparing
individual psychological therapies with each other, no
specific treatment is consistently superior to any
other specific approach (Hay, Claudino, Touyz, & Abd
Elbaky, 2015).
Recent guidelines recommend that anorexia nervosa
programmes should focus on engaging the patient, on
nutritional and physical rehabilitation in order to regain
weight and on provision of structured psychological treat-
ment. In addition, treatment outcome should aim at
supporting quality of life (QoL) changes, needed for
improvement or recovery (NICE, 2017).
Although evidence is yet insufficient to support outpa-
tient versus inpatient programmes, the treatment of
anorexia nervosa has moved clinically from long‐term
inpatient programmes with outpatient follow‐up to a
more common model of individual outpatient treatment
with hospital backup (Hay et al., 2015).
Methodologically robust studies are small in number
and inconclusive, meaning that conflicting results are
common in anorexia nervosa literature (Hay et al.,
2014). In less recent randomized controlled trials (RCTs),
sample sizes were inappropriate small, treatment out-
comes were addressed in varied ways, and different
treatments were employed within the same setting
(Fairburn, 2005).
With the increase of recent RCTs run with newly
developed psychological treatments and significantly
larger sample sizes (Byrne et al., 2017), examining the
effects by conducting an up‐to‐date meta‐analysis includ-
ing the most recent studies is sensible. This meta‐
analysis, in contrast to other recent meta‐analyses
(Murray, Quintana, Loeb, Griffiths, & Le Grange, 2018;
Zeeck et al., 2018) includes end‐of‐treatment outcome
measures on weight gain, eating disorder pathology, and
on QoL. In addition, this study includes a 2017 large
RCT (Byrne, 2017). Whereas other meta‐analyses
included RCTs on various nonpsychological treatment
modalities (Murray et al., 2018), or studies comparing
two psychological treatment conditions (Zeeck et al.,
2018), this study examines the effects of psychological
treatments versus a control condition for patients with
anorexia nervosa from 12 years and older. This present
study provides an up‐to‐date overview and is an addition
to the available body of evidence regarding psychological
treatment for anorexia nervosa.2 | METHOD
Appendix A provides an overview of the extent to which
this study was conducted in accordance to the Preferred
Reporting Items for Systematic Review and Meta‐
Analysis Protocols guidelines (Moher et al., 2015).2.1 | Selection procedure
For this meta‐analysis, a systematic extensive electronic
database literature search (from 1980 to 2017) for RCTs
was conducted in the following databases: PubMed,
PsycINFO, Embase, and Cochrane Library combining
index and free terms of anorexia nervosa and psychologi-
cal treatments (see Appendix B for an example of
PubMed search string). Articles were also found via hand
searches of reference lists by the first authors. The World
Health Organization's International Clinical Trials Regis-
try was searched for unpublished studies.2.2 | Study selection
RCTs written in English or Dutch, published in peer‐
reviewed journals, were included in this meta‐analysis if
(a) a psychological treatment was compared with a con-
trol condition, (b) the psychological treatment consisted
of at least some face to face verbal contacts, and (c) the
study reported on patient groups diagnosed with anorexia
nervosa and included patients 12 years of age or above.
Studies or arms were excluded if insufficient statistics
were available to calculate effect sizes.
Psychological treatments could include psychody-
namic or psychoanalytic therapy, cognitive (behavioural)
therapy, interpersonal therapy, family therapy, social
VAN DEN BERG ET AL. 333skills training, motivational interviewing, and combina-
tions of the above. Control conditions to be included
could be treatment as usual (TAU) among which are die-
tary advice and psychoeducational interventions and pla-
cebo conditions. The non‐specific treatment modality
Specialist Supportive Clinical Management (SSCM) is
regarded as a control condition, although recent guide-
lines consider SSCM as a psychological treatment (NICE,
2017). Treatment and control conditions could be individ-
ually or group based, inpatient as well as outpatient
settings were included. During the screening phases, the
references were independently rated by three researchers
(LH, EB, and GK). Discrepancies were resolved by
consensus, and if needed, a senior reviewer was
consulted (JD).2.3 | Risk of bias
The quality of the studies was assessed using The
Cochrane Collaboration's tool for assessing risk of bias
in randomized trials (Higgins et al., 2011). The following
domains on study and/or outcome level were indepen-
dently assessed for each study by two researchers (EB
and ID): sequence generation, allocation concealment,
incomplete data, and selective outcome reporting.
Assessing incomplete data included screening using
intention‐to‐treat data. For each domain of potential bias,
a value was given: “0” indicating low risk of bias, “2”
indicating high risk, and “1” indicating lack of sufficient
information for a value to be given. For each study, a
global risk of bias score was computed by adding up the
values of all domains. Studies with a very low risk of bias
(i.e., no potential bias at all domains) were considered
high‐quality studies. Discrepancies were resolved by con-
sensus within the review team, and if needed, a senior
reviewer was consulted (EK).2.4 | Outcomes
Meta‐analyses were performed at post‐treatment on
intention‐to‐treat data. Primary outcome in this meta‐
analysis was weight gain. Weight gain could be
measured in terms of kilogrammes (kg), body mass
index (BMI: body weight in kg divided by height in m
squared; kg/m2), ideal body weight, adjusted body
weight, mean matched population weight (expressed as
the percentage of the average weight for age, height,
and sex), or as a percentage of body fat. Eating
disorder pathology was measured by a structured inter-
view or a patient‐reported measure, providing either a
global score or separate scores for different domains. A
measure of QoL was defined as any patient‐reportedmeasure assessing perceived QoL or social impairment
due to eating disorder pathology. With regard to
variables related to patient characteristics at baseline
(BMI, onset age, and duration of illness), an average of
the treatment and control condition for each arm was
used.2.5 | Statistical analysis
For each comparison between psychological treatment
and control condition, we calculated the pooled‐effect
sizes (Hedges' g; weighted by inverse variance) for the pri-
mary and secondary outcomes. Effect sizes were calcu-
lated by subtracting the mean score at posttest of the
psychological treatment group from the mean score of
the control group and dividing the result by the pooled
weighted standard deviations of the two groups. Effect
sizes of 0–0.32 are considered to be small, whereas effect
sizes of 0.33–0.55 are moderate, and effect sizes of 0.56–
1.2 are large (Lipsey & Wilson, 1993). When means and
standard deviations were not reported, we used other sta-
tistics (p value) to compute the effect size (Dare, Eisler,
Russell, Treasure, & Dodge, 2001). As weight is assessed
in various ways (see Appendix C), we reported a com-
bined effect size. To explore whether this influenced the
results, we also performed the meta‐analyses including
only BMI or kg.
With regard to our secondary outcome measures, we
calculated pooled mean effect sizes, using the random
effects model in the Comprehensive Meta‐Analysis
(CMA) software package (version 3; Borenstein &
Rothstein, 2009). We also calculated the I2 statistic, where
a value of 0% indicates that there is no observed heteroge-
neity, 50% determines a moderate heterogeneity and 75%
a high heterogeneity (Higgins, Thompson, Deeks, & Alt-
man, 2003). The 95% confidence intervals around the I2
was calculated using the non‐central χ2‐based approach
within the heterogi module for Stata (release 15;
StataCorp., 2017). Potential publication bias was exam-
ined according to Duval and Tweedie's trim and fill pro-
cedure (Duval & Tweedie, 2000) using Comprehensive
Meta‐Analysis, which calculates an adjusted effect size
taking into account missing studies. The symmetry of
the funnel plots were tested using the Begg and
Mazumdar rank correlation test (Begg & Mazumdar,
1994) and Egger's test (Egger, Davey Smith, Schneider,
& Minder, 1997).
In this meta‐analysis, five studies were included in
which two psychological treatments were compared
with the same control group (Byrne et al., 2017; Dare
et al., 2001; Gowers et al., 2007; McIntosh et al., 2005;
Zipfel et al., 2014), thus resulting in multiple
334 VAN DEN BERG ET AL.comparisons in the same analysis. Because those com-
parisons are not independent from each other, this
may have resulted in an artificial reduction of heteroge-
neity and may have influenced the pooled effect size.
We therefore performed a sensitivity analysis by includ-
ing the largest effect size and smallest effect size for
each of these studies separately. Sensitivity analyses
were conducted on low risk of bias studies and on out-
patient studies.
Subgroup analyses were used to explore the influence
of various patient and study characteristics. We per-
formed subgroup analyses when at least three studies
were available per subgroup condition. Subgroup analy-
ses were performed using the mixed effects model, which
pools studies within subgroups with the random effects
model and tests for significant differences between sub-
groups with the fixed effects model. Given the modest evi-
dence for family therapy for younger anorexia nervosa
patients, living with their family and an illness duration
of less than three years (Hay et al., 2014) subgroup anal-
yses were performed on studies including patients under
18 and on studies including family therapy. Given the
efficiency of the control condition SSCM (NICE, 2017),
subgroup analyses were performed on studies including
SSCM. Additional subgroup analyses for the study char-
acteristics baseline BMI, age of illness onset, duration of
illness, therapy setting, number of treatment sessions,
availability of treatment manual, and training of the ther-
apists were exploratory.
Finally, we conducted meta‐regression analyses using
the mixed effects model, to assess whether the continuous
variable year of publication predicted the effect sizes,
indicated by a z value and an associated p value.2.5.1 | Power calculation
We conducted a power calculation according to the pro-
cedures described by Borenstein, Hedges, and Rothstein
(2009), to examine how many studies would have to be
included in order to have sufficient statistical power to
identify significant effects. We estimated the number of
studies needed to identify an effect size of 0.3. The power
calculation indicated at least 20 studies with a mean sam-
ple size of 30 (15 participants per condition) had to be
included, for being able to detect an effect size of
d = .30 (conservatively assuming a medium level of
between‐study variance, τ2, a statistical power of .80,
and a significance level of α = .05). Alternatively, we
would need 15 studies with 40 participants each or 14
studies with 50 participants to detect an effect size of
d = .30.3 | RESULTS
The search yielded 12.997 results out of which a total of
potential 169 RCTs remained for a subsequent full‐text
screening. At the latest update, it was decided to exclude
RCTs published before 1980. No unpublished eligible
RCTs were found. Finally, 17 studies were included in
this meta‐analysis (see PRISMA flow chart, Figure 1).3.1 | Study characteristics
The 17 RCTs included a total of 1,279 participants: 761 in
the psychological treatment conditions and 518 in the
control treatment conditions (see Appendix C). Some
studies reported on multiple psychological treatment con-
ditions versus one control condition, resulting in a total of
24 arms. Most studies included adult patients (n = 9),
three reported on adolescents, and five reported on both
adolescents and adults. The number of patients in the
experimental conditions ranged from 10 to 80 per study.
Mean pretreatment BMI ranged from 15.0 to 18.1.
The majority of the treatment conditions for adults
reported on cognitive (behaviour) therapy (n = 5),
Maudsley Model of Anorexia Nervosa Treatment for
Adults (n = 3), or cognitive analytical psychotherapy or
focal psychodynamic therapy (n = 4). In studies in which
only adolescents were treated, all treatment conditions
included family interventions (n = 3). The majority of
the control conditions was defined as TAU (n = 6) or
SSCM (n = 5).
Three of the 17 studies were inpatient studies,
although hospitalization was offered to a minority of
patients in several outpatient studies. In one study, both
an inpatient and an outpatient treatments were compared
with TAU (Gowers et al., 2007). Besides the family ther-
apy conditions, all conditions but one (Pillay & Crisp,
1981) were individually based treatments. The offered
outpatient treatment doses ranged from four sessions
(Motivational Interviewing; Wade, Frayne, Edwards,
Robertson, & Gilchrist, 2009) to a little over 40 sessions
(Cognitive Behavioral Therapy‐Enhanced; Byrne et al.,
2017, and Focal Psychodynamic Therapy; Zipfel et al.,
2014). The mean number of outpatient sessions was 23.2
(range 0–58.3), and dropout rates per arm ranged from
7% (Hall & Crisp, 1987) to 100% (Serfaty, Turkington,
Heap, Ledsham, & Jolley, 1999).
Six studies were assessed as having a low risk of bias
based on the Cochrane domains (Higgins et al., 2011),
meaning that 35% of the included studies are regarded
high‐quality studies. A high risk of bias with regard to
the domain incomplete data was the most commonly
found risk of bias (n = 4). With regard to allocation
FIGURE 1 Preferred reporting items
for systematic review and meta‐analysis
flow chart of the study selection process
VAN DEN BERG ET AL. 335concealment, this domain was unclear in seven studies
and was in one study found to be a high risk of bias.
All relevant study characteristics can be found in
Appendix C.3.2 | Weight gain
Twenty comparisons were included in the meta‐analysis
of weight gain (Figure 2). The pooled effect size indicat-
ing the difference between psychological treatment and
control condition on weight gain at post‐treatment was
not significant, g = 0.07, 95% CI [−0.09, 0.23]. Similarly,
no significant differences were found when the effectswere examined for BMI and kg separately (Table 1).
Including all 23 comparisons from 16 studies resulted in
a very high between‐study heterogeneity, I2 = 85, 95%
CI [78, 89]. Removing three outlier arms lowered hetero-
geneity to I2 = 30, 95% CI [0, 59]. No indication for pub-
lication bias was found.
Sensitivity analysis including only the largest effect
size of each study resulted in an overall effect size of
g = 0.10, 95% CI [−0.09, 0.28]. When only the smallest
effect size was included, the pooled effect size was
g = 0.06, 95% CI [−0.10, 0.21]. Including only high‐
quality studies in a sensitivity analysis did not result in
a significant difference between treatment and control
conditions.
FIGURE 2 Standardized mean differences of psychological treatments for anorexia nervosa compared with control conditions on weight
gain
336 VAN DEN BERG ET AL.Subgroup analyses showed that studies including
patients of 18 years of age had a significantly higher effect
size, g = 0.23, 95% CI [0.06, 0.40], than studies including
patients under 18, g = −0.18, 95% CI [−0.41, 0.6],
p = .006. High‐quality studies differed significantly,
g = 0.27, 95% CI [0.02, 0.52], from lower quality studies,
g = −0.08, 95% CI [−0.24, 0.09], p = .025, with regard
to the effect on weight gain.
Meta‐regression analysis showed that publication year
was not significantly associated with effect on weight
gain, b = 0.002, 95% CI [−0.01, 0.02], p = .813.3.3 | Eating disorder pathology
Thirteen comparisons were included in the meta‐analysis
of eating disorder pathology. No significant difference
between psychological treatment and control treatment
on eating disorder pathology was found, g = 0.06, 95%
CI [−0.10, 0.21]. Examining the effects for BMI and kg
separately does not lead to a different finding. A very high
between‐study heterogeneity was detected including all
16 comparisons, I2 = 87, 95% CI [80, 91]. After removing
three outliers, heterogeneity lowered, I2 = 17, 95% CI [0,
56] (Table 2). Examining potential publication bias using
Duvall and Tweedie's trim and fill procedure resulted ing = 0.10, 95% CI [−0.07, 0.26], with one study imputed.
Testing the symmetry of the funnel plot using the Begg
and Mazumbar's test (Kendall's T = 0.064, p = .760) and
Egger's test (T = 0.358, df = 11, p = .727) did not reveal
significant publication bias.
Sensitivity analyses including only the largest or
smallest effect size of each study, including only high‐
quality studies, or including only outpatient studies, did
not result in significant differences between treatment
and control conditions. Neither when the effects were
examined for Eating Disorder Examination‐Interview
and Eating Disorder Inventory separately. Finally, a
series of subgroup analyses were conducted, but none of
the included moderators was significantly associated with
eating disorder pathology. The meta‐regression analysis
showed that publication year was not significantly associ-
ated with the effect on eating disorder pathology,
b = 0.002, 95% CI [−0.04, 0.02], p = .626.3.4 | Quality of life
Nine comparisons were included in the meta‐analysis of
the effect of psychological treatment onQoL, and no signif-
icant differences were found on QoL, g = 0.11, 95% CI
[−0.36, 0.15]. Including all ten comparisons led to a high
TABLE 1 Weight gain: Effect sizes in meta‐analysis of studies comparing psychological treatment with a control condition
Comparison Number of comparisons
Effect size Heterogeneity
g 95% CI I2 95% CI p
Total sample
All studies 23 0.16 [−0.13, 0.44] 85 [78, 89]
Adjusted values 29 0.35 [0.08, 0.63] —
One effect size per study (highest) 18 0.25 [−0.06, 0.56] 82 [72, 88]
One effect size per study (lowest) 18 0.07 [−0.18, 0.33] 73 [58, 83]
Only outpatient studies 20 0.23 [−0.08, 0.54] 86 [79, 90]
Only high quality studies 9 0.42 [−0.12, 0.95] 92 [89, 96]
Body Mass Index 13 0.21 [−0.23, 0.64] 91 [87, 94]
Kg 7 0.23 [−0.13, 0.59] 63 [17, 84]
Sample without outliers
All studies 20 0.07 [−0.09, 0.23] 30 [0, 59]
Adjusted values 0 — — —
One effect size per study (highest) 16 0.10 [−0.09, 0.28] 28 [0, 61]
One effect size per study (lowest) 16 0.06 [−0.10, 0.21] 3 [0, 54]
Only outpatient studies 17 0.13 [−0.02, 0.29] 16 [0, 53]
Only high‐quality studies 6 0.27 [0.02, 0.52] 35 [0, 74]
Body Mass Index 10 0.00 [−0.19, 0.20] 23 [0, 63]
Kg 6 0.11 [−0.17, 0.39] 14 [0, 78]
Subgroup analyses
Age
<18 years 5 −0.18 [−0.41, 0.06] 8 [0, 81] .006
≥ 18 years 13 0.23 [0.06, 0.40] 4 [0, 58]
Onset age
<18 years 6 0.02 [−0.27, 0.30] 0 [0, 75] .055
≥18 years 5 0.41 [0.13, 0.69] 0 [0, 79]
Duration of illness
<24 months 4 −0.14 [−0.37, 0.09] 0 [0, 85] .054
24–48 months 5 0.14 [−0.17, 0.45] 27 [0, 71]
>48 months 5 0.31 [0.01, 0.62] 27 [0, 71]
Type therapy
CBT‐enhanced 3 0.07 [−0.29, 0.44] 34 [0, 78 .841
Family therapy 7 0.03 [−.27, 0.34] 36 [0, 73]
Other 9 0.14 [−0.08, 0.37] 28 [0, 67]
Format therapy
Individual 10 0.18 [−0.02, 0.38] 19 [0, 60] .104
Other 10 −0.07 [−0.29, 0.16] 25 [0, 64]
N sessions
<15 6 0.01 [−0.40, 0.42] 40 [0, 76] .383
15–25 7 0.25 [−0.03, 0.53] 25 [0, 67]
>25 5 0.00 [−0.25, 0.25] 36 [0, 76]
(Continues)
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TABLE 1 (Continued)
Comparison Number of comparisons
Effect size Heterogeneity
g 95% CI I2 95% CI p
Control condition
Specialist supportive clinical management 6 0.06 [−0.15, 0.26] 4 [0, 76] .702
Treatment as usual 11 0.14 [−0.11, 0.39] 46 [0, 73]
Other 3 −0.10 [−0.63, 0.43] 33 [0, 93]
Risk of bias
High quality 6 0.27 [0.02, 0.52] 35 [0, 74] .025
Other studies 14 −0.08 [−0.24, 0.09] 2 [0, 56]
Manual reported?
Yes 9 0.10 [−0.14, 0.34] 39 [0, 72] .714
No 11 0.04 [−0.18, 0.26] 28 [0, 64]
Training reported?
Yes 11 0.10 [−0.11, 0.30] 30 [0, 65] .696
No 9 0.03 [−0.23, 0.29] 37 [0, 71]
Meta‐regression
B 95% CI SE p
Year of publication 0.002 [−0.01, 0.02] 0.01 .813
338 VAN DEN BERG ET AL.heterogeneity, I2 = 71, 95% CI [46, 85], so one outlier was
removed, lowering heterogeneity to I2 = 48, 95% CI [0, 76]
(Table 3). No indication for publication bias was found.
Sensitivity analyses including only the largest or
smallest effect size of each study, including only high‐
quality studies, or including only outpatient studies did
not result in significant differences between treatment
and control condition. Neither when the effects were
examined for the Clinical Impairment Assessment
separately.
Subgroup analysis showed that the effect of high‐
quality studies on Qol was significantly different,
g = 0.10, 95% CI [−0.17, 0.38], compared with lower
quality studies, g = −0.35, 95% CI [−0.70, 0.01],
p = .041. Furthermore, a significant difference on QoL
was found between studies in which therapist training
was reported, g = 0.10, 95% CI [−0.17, 0.38], compared
with studies in which training was not reported,
g = −0.35, 95% CI [−0.70, 0.01], p = .042.
Meta‐regression showed that publication year was not
significantly associated with the effects on QoL,
b = 0.009, 95% CI [−0.02, 0.04], p = .534.4 | DISCUSSION
In this meta‐analysis, the efficacy of psychological treat-
ments for anorexia nervosa compared with a control con-
dition was examined. The results suggest that with regardto weight gain, eating disorder pathology, and QoL, no
differences between psychological treatment and control
condition are found. Studies including only patients over
18 years of age were more effective on weight gain than
studies including adolescents as well. High‐quality stud-
ies (i.e., studies that are methodologically robust) differed
significantly from low‐quality studies with regard to
weight gain. In addition, with regard to QoL, high‐quality
studies and studies in which therapist training was
reported differed significantly from low‐quality studies
and studies without reported training. However, includ-
ing only high‐quality studies in the meta‐analyses did
not establish a significant difference between psychologi-
cal and control conditions.
The main finding of not being able to establish differ-
ences between psychological treatment and control con-
ditions with regard to weight gain and/or eating
disorder pathology is in line with previous studies (Hay,
Claudino, Smith, et al., 2015; Zeeck et al., 2018). Adding
recent, large RCTs, as we did in this meta‐analysis, did
not result in a different finding. The recent meta‐analysis
of Murray (Murray et al., 2018) found that specialist
treatments (not just psychological treatments) showed a
significant treatment effect over control conditions with
regard to weight‐based symptoms improvement at end‐
of‐treatment, although at follow‐up, this difference did
not last. The results suggest that the field still lacks psy-
chological interventions of enough strength for added
value to be detected.





g 95% CI I2 95% CI p
Total sample
All studies 16 0.30 [−0.03, 0.62] 87 [80, 91]
Adjusted values 20 0.45 [0.16, 0.74] —
One effect size per study (highest) 12 0.34 [−0.09, 0.77] 89 [82, 93]
One effect size per study (lowest) 12 0.29 [0.03, 0.55] 70 [45, 83]
Only outpatient studies 14 0.32 [−0.04, 0.68] 88 [81, 92]
Only high‐quality studies 7 0.63 [0.09, 1.17] 92 [86, 95]
Eating Disorder Examination‐Interview—Global 8 0.18 [−0.25, 0.62] 84 [71, 92]
Eating Disorder Inventory—Global 5 0.48 [0.05, 0.91] 84 [63, 93]
Sample without outliers
All studies 13 0.06 [−0.10, 0.21] 17 [0, 56]
Adjusted values 14 0.10 [−0.07, 0.26] —
One effect size per study (highest) 10 0.10 [−0.12, 0.31] 35 [0, 69]
One effect size per study (lowest) 10 0.14 [−0.05, 0.32] 14 [0, 55]
Only OP studies 11 0.06 [−0.13, 0.25] 28 [0, 65]
Only high‐quality studies 4 0.17 [−0.28, 0.62] 74 [28, 91]
Eating Disorder Examination—Global 7 0.04 [−0.28, 0.36] 63 [15, 84]
Eating Disorder Inventory 10 0.07 [−0.14, 0.29] 47 [0, 74]
Subgroup analyses
Age
<18 years 4 −0.01 [−0.24, 0.23 0 [0, 85] .491
≥18 years 7 0.13 [−0.17, 0.42] 53 [0, 80]
Duration of illness
<24 months 3 −0.03 [−0.28, 0.21] 0 [0, 90] .417
>24 months 5 0.15 [−0.22, 0.51] 66 [12, 87]
Type therapy
CBT‐enhanced 3 −0.01 [−0.41, 0.39] 44 [0, 83] .869
Family therapy 3 0.02 [−0.27, 0.30] 0 [0, 90]
Other 7 0.10 [−0.16, 0.36] 39 [0, 74]
Format therapy
Individual 9 0.09 [−0.15, 0.33] 41 [0, 73] .593
Other 4 −0.01 [−0.24, 0.23] 0 [0, 85]
N sessions
<25 7 0.15 [−0.13, 0.43] 35 [0, 72] .344
>25 4 −0.03 [−0.28, 0.22] 17 [0, 87]
Control condition
Specialist Supportive Clinical Management 6 0.10 [−0.23, 0.43] 60 [3, 84] .504
Treatment as usual 5 −0.04 [−0.25, 0.18[ 0 [0, 79]
Risk of bias
High quality 4 0.17 [−0.28, 0.62] 74 [28, 91] .474
(Continues)






g 95% CI I2 95% CI p
Other studies 9 −0.01 [−0.19, 0.17] 0 [0, 65]
Manual reported?
Yes 9 0.09 [−0.15, .32] 40 [0, 72] .542
No 4 −0.01 [−0.25, 0.22] 0 [0, 85]
Training reported?
Yes 6 0.11 [−0.18, 0.41] 59 [0, 83] .527
No 7 −0.01 [−0.23, 0.21] 0 [0, 71]
Meta‐regression
B 95% CI SE p
Year of publication −0.002 [−0.04, 0.02] .02 .626
340 VAN DEN BERG ET AL.At the same time, it seems that low‐quality studies
obscure the effects of psychological treatment. The find-
ing that high‐quality studies differ significantly from
low‐quality studies with regard to weight gain and QoL
suggests that psychological interventions can have addi-
tional benefits over and above control treatment.
In addition, the lack of difference between psychologi-
cal and control condition may also be related to the fact
that included studies are heterogeneous; even the recent
large, methodologically sound RCTs are heterogeneous
and show contradictory findings. Furthermore, the lack
of difference can possibly be explained by the nature of
the control conditions. The control conditions in this
meta‐analysis consisted of multimodal interventions in
line with recommended core elements for anorexia
nervosa treatment, such as engaging the patient, nutri-
tional and physical rehabilitation, and structured psycho-
logical interventions (Hay, Claudino, Smith, et al., 2015).
By using such plausible active control conditions, it is
hard to distinguish the additional benefits of psychologi-
cal treatment for anorexia nervosa.
In recent guidelines, SSCM is one of the psychological
treatments to be considered (NICE, 2017). In this meta‐
analysis, SSCM is regarded a control treatment, in line
with the original design in all RCTs but one (Touyz
et al., 2013) including SSCM. Subgroups analyses did
not show a difference in effect size on weight gain, eating
disorder pathology, or Qol between SSCM and other TAU
conditions.
To our knowledge, there are no previous studies in line
with our finding that for patients over 18, a larger effect
on weight gain is found; former theorizing did postulate
that treatment targeted at adolescents was more effica-
cious (Murray et al., 2018). In the recent meta‐analysis
of Murray et al. (2018), age did not moderate treatment
outcome. Zeeck et al. (2018) stated thatpsychotherapeutic interventions seemed to be more effec-
tive in terms of weight gain for adolescents. In both stud-
ies, however, it is unclear whether “adolescent” was
strictly defined as being under 18. With the small number
of included high‐quality studies, it is of interest, when
more high‐quality studies are becoming available for
conducting meta‐analyses, whether our finding can be
replicated.
The finding that training therapists lead to better out-
come, at least on QoL, matches earlier studies that proper
training is related to improved outcome (Gyani, Shafran,
Layard, & Clark, 2013). Literature suggests that
manualized based approaches led by a specialist (i.e.,
trained) therapist show the most promising evidence base
(Hay et al., 2014).4.1 | Limitations
Our meta‐analysis has several limitations, and therefore,
the results should be interpreted with caution. Due to
the high statistical heterogeneity, we had to exclude two
outlier studies (Schmidt et al., 2015; Zipfel et al., 2014)
from all further analyses. Schmidt et al. (2015) compared
the Maudsley Model of Anorexia Nervosa Treatment for
Adults with SSCM. In the study from Zipfel et al.
(2014), focal psychodynamic therapy was compared with
enhanced cognitive behaviour therapy and with a broad
optimized treatment‐as‐usual condition. In both studies,
no significant differences between the conditions were
found. The treatment and control arms differed greatly
from each other, and the five comparisons showed out-
comes in different directions; with regard to weight gain,
in the Zipfel study, one treatment arm was more effective
than control, and one treatment arm was less effective.
On eating disorder pathology, both treatment conditions





g 95% CI I2 95% CI p
Total sample
All studies 10 −0.02 [−0.33, 0.28] 71 [46, 85]
Adjusted values 13 0.18 [−0.13, 0.49] —
One effect size per study (highest) 8 0.04 [−0.31, 0.39] 73 [45, 87]
One effect size per study (lowest) 8 0.09 [−0.22, 0.41] 66 [29, 84]
Only outpatient studies 9 −0.02 [−0.35, 0.31] 74 [51, 87]
Only high‐quality studies 5 0.25 [−0.10, 0.59] 70 [23, 88]
Clinical impairment assessment 4 0.29 [−0.13, 0.70] 75 [32, 91]
Sample without outliers
All studies 9 −0.11 [−0.36, 0.15] 48 [0, 76]
Adjusted values 0 — — —
One effect size per study (highest) 7 −0.07 [−0.37, 0.24] 52 [0, 79]
One effect size per study (lowest) 7 0.00 [−0.26, 0.25] 32 [0, 71]
Only outpatient studies 8 −0.12 [−0.39, 0.16] 54 [0, 79]
Only high‐quality studies 4 0.10 [−0.17, 0.38] 31 [0, 75]
Clinical impairment assessment 3 0.12 [−0.26, 0.50] 54 [0, 87]
Subgroup analyses
Type therapy
CBT‐enhanced 3 −0.17 [−0.51, 0.18 25 [0, 92] .840
Other 5 −0.11 [−0.57, 0.35] 67 [14, 87]
N sessions
15–25 4 −0.29 [−0.98, 0.39] 79 [45, 92] .471
>25 4 −0.02 [−0.26, 0.21] 0 [0, 85]
Control condition
Specialist supportive clinical management 6 −0.13 [−0.49, 0.23] 66 [20, 86] .879
Other 3 −0.09 [−0.45, 0.28] 0 [0, 90]
Risk of bias
High quality 4 0.10 [−0.17, 0.38] 31 [0, 75] .041
Other studies 5 −0.35 [−0.70, 0.01] 27 [0, 71]
Manual reported?
Yes 6 −0.18 [−0.57, 0.22] 67 [21, 86] .533
No 3 −0.02 [−0.32, 0.28] 0 [0, 90]
Training reported?
Yes 4 0.10 [−0.17, 0.38] 31 [0, 75] .042
No 5 −0.35 [−0.70, 0.01] 27 [0, 71]
Meta‐regression
B 95% CI SE p
Year of publication 0.009 [−0.02, 0.04] .01 .534
VAN DEN BERG ET AL. 341were more effective than control. In the Schmidt 2015
study, the treatment condition did better than control
with regard to both weight gain and eating disorderpathology. In both studies, none of the found differences
were statistically significant. These studies are recent,
large RCTs, and it is possible that their findings may be
342 VAN DEN BERG ET AL.closer to true effect size of psychological interventions.
However, it was decided to exclude them because their
presence influenced subsequent subgroup analyses, and
thus, it could not be concluded whether subgroup differ-
ences were related to the particular subset of studies
(e.g., high‐quality trials) or due to the presence of these
two outliers.
The finding of high heterogeneity can also be indica-
tive of a large variety in included patient groups. In addi-
tion, the variety in used outcome measurements,
probably assessing slightly different constructs, may have
increased heterogeneity.
This large variety in measures led to a limited number
of studies that could be included in the subgroup analy-
ses. Because of these small sample sizes, we may have
lacked adequate power to detect effect sizes.
In the included studies, both in the treatment and in
control arms, a large variety of interventions is used.
There are only few direct replications, and these replica-
tion studies have been done with different patient popula-
tions, leading to small subgroup samples.
Finally, in addition to previous mentioned risk of
biases, in some studies, principal investigators were also
responsible for the development of treatment interven-
tions used in the RCT, so researcher allegiance cannot
be excluded.4.2 | Suggestions for further research
In general, by using meta‐analysis, multiple trials
showing non‐significant or only minor benefits may
result in a significant difference between products as the
power of the individual studies is magnified. Alterna-
tively, the significant benefit observed in a few trials
may be outweighed by multiple trials showing no differ-
ence between products. Therefore, using individual
patient data, meta‐analyses, instead, might produce a
better estimate of the pooled effect size.
Standardized outcome measures are essential in the
assessments of the treatment effects and should prefera-
ble be chosen in line with other, high‐quality RCTs. In
addition, replication studies in which similar psychologi-
cal interventions are replicated for homogenous patient
groups may reduce heterogeneity.4.3 | Implications
The finding that therapist training seems to be related to
outcome is a reminder that proper training for staff is
essential in order for being able to deliver the original
treatment to its full potential.4.4 | Conclusion
This meta‐analysis shows that, despite progress in devel-
opment of new psychological treatments, the efficacy of
psychological treatment over control condition could
not be established. Although no indication for publica-
tion bias was found, the number of low‐quality studies
and the high heterogeneity reduces the strength of the
evidence. More high‐quality, homogeneous data are
needed for firm conclusions regarding the efficacy of psy-
chological treatment for anorexia nervosa to be drawn.ACKNOWLEDGEMENT
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PRISMA ‐P 2015 CHECKLIST
This checklist has been adapted for use with protocol submissions to Systematic Reviews from Table 3 in
Moher D et al: Preferred reporting items for systematic review and meta‐analysis protocols (PRISMA‐P) 2015 state-
ment. Systematic Reviews 2015 4:1Information
reported
Line number(s)Yes No
tic review X □ Pg. 1, line 1
systematic review, identify as □ X —
(e.g., PROSPERO) and □ X —
mail address of all protocol
f corresponding author
X □ Pg. 1, line 27–39
d identify the guarantor of the X □ Pg. 2, line 8–17
(Continued)




Amendments 4 If the protocol represents an amendment of a previously completed or
published protocol, identify as such and list changes; otherwise, state plan
for documenting important protocol amendments
□ X —
Support
Sources 5a Indicate sources of financial or other support for the review X □ Pg. 2, line 2–3
Sponsor 5b Provide name for the review funder and/or sponsor X □ Pg. 2, line 2–3
Role of sponsor/
funder
5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in
developing the protocol
X □ Pg. 2, line 2–3
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already
known
X □ Pg. 6, line 4–15
Objectives 7 Provide an explicit statement of the question(s) the review will address with
reference to participants, interventions, comparators, and outcomes
(PICO)
X □ Pg 6., line 4–15
METHODS
Eligibility criteria 8 Specify the study characteristics (e.g., PICO, study design, setting, time
frame) and report characteristics (e.g., years considered, language,
publication status) to be used as criteria for eligibility for the review
X □ Pg. 7, line 7–17
Information
sources
9 Describe all intended information sources (e.g., electronic databases, contact
with study authors, trial registers, or other grey literature sources) with
planned dates of coverage
X □ Pg. 6, line 23–25 –
pg. 7, line 1–4
Search strategy 10 Present draft of search strategy to be used for at least one electronic
database, including planned limits, such that it could be repeated




11a Describe the mechanism(s) that will be used to manage records and data
throughout the review
X □ Pg. 8, line 14–24
Selection
process
11b State the process that will be used for selecting studies (e.g., two
independent reviewers) through each phase of the review (i.e., screening,
eligibility, and inclusion in meta‐analysis)
X □ Pg. 7, line 21–23
Data collection
process
11c Describe planned method of extracting data from reports (e.g., piloting
forms, done independently, in duplicate), any processes for obtaining and
confirming data from investigators
X □ Pg. 6, line 23–25 –
pg. 7, line 1–4
Data items 12 List and define all variables for which data will be sought (e.g., PICO items,
funding sources), any pre‐planned data assumptions and simplifications
X □ Pg. 8, line 14–24
Pg. 10, line 7–18
Outcomes and
prioritization
13 List and define all outcomes for which data will be sought, including
prioritization of main and additional outcomes, with rationale
X □ Pg. 8, line 14–24
Pg. 10, line 7–18
Risk of bias in
individual
studies
14 Describe anticipated methods for assessing risk of bias of individual studies,
including whether this will be done at the outcome or study level, or both;
state how this information will be used in data synthesis
X □ Pg. 8, line 1–11
DATA
Synthesis 15a Describe criteria under which study data will be quantitatively synthesized X □ Pg. 8, line 14
15b If data are appropriate for quantitative synthesis, describe planned
summary measures, methods of handling data, and methods of
combining data from studies, including any planned exploration of
consistency (e.g., I 2, Kendall's tau)
X □ Pg. 9, line 2–23
15c Describe any proposed additional analyses (e.g., sensitivity or subgroup
analyses, meta‐regression)
X □ Pg.10, line 7–21
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15d If quantitative synthesis is not appropriate, describe the type of summary
planned
□ X —
Meta‐bias (es) 16 Specify any planned assessment of meta‐bias (es; e.g., publication bias
across studies, selective reporting within studies)






17 Describe how the strength of the body of evidence will be assessed (e.g.,
GRADE)
X □ Pg. 27, line 8–11
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PUBMED SEARCH STRING
1. Eating disorder
(Eating Disorders [MH] OR "Eating Disorder"[All
Fields] OR "Anorexia Nervosa"[MH] OR "Anorexia"[All
Fields] OR "Bulimia Nervosa"[MH] OR "bulimia"[All
Fields] OR "binge eating disorder"[All Fields] OR
"BED"[All Fields] OR "eating disturbance"[All Fields]
OR "disturbed eating"[All Fields] OR "disturbed eating
behaviour"[All Fields] OR "binge eating"[All Fields] OR
"binge‐purge"[All Fields] OR "purging"[All Fields])2. Therapy: Psychotherapy and/or pharmacotherapy
(Psychotherapy [MH] OR psychotherap*[All Fields]
OR cbt[All Fields] OR "behavior therapies"[All Fields]
OR "behavior therapy"[All Fields] OR "behavior
therapeutic"[All Fields] OR "behavior therapeutical"[All
Fields] OR "behavior therapeutics"[All Fields] OR "behav-
ior therapeutist"[All Fields] OR "behavior
therapeutists"[All Fields] OR "behavior treatment"[All
Fields] OR "behavior treatments"[All Fields] OR "behav-
iors therapies"[All Fields] OR "behaviors therapy"[All
Fields] OR "behaviors therapeutics"[All Fields] OR
"behaviors therapeutic"[All Fields] OR "behaviors
therapeutical"[All Fields] OR "behaviors therapeutist"[All
Fields] OR "behaviors therapeutists"[All Fields] OR
"behaviors treatment"[All Fields] OR "behaviors
treatments"[All Fields] OR "behavioral therapies"[All
Fields] OR "behavioral therapy"[All Fields] OR "behav-
ioral therapeutics"[All Fields] OR "behavioral
therapeutic"[All Fields] OR "behavioral therapeutical"[All
Fields] OR "behavioral therapeutist"[All Fields] OR
"behavioral therapeutists"[All Fields] OR "behavioral
treatment"[All Fields] OR "behavioral treatments"[AllFields] OR "behaviour therapies"[All Fields] OR "behav-
iour therapy"[All Fields] OR "behaviour therapeutic"[All
Fields] OR "behavior therapeutical"[All Fields] OR
"behaviour therapeutics"[All Fields] OR "behavior
therapeutist"[all Fields] OR "behavior therapeutists"[All
Fields] OR "behaviour treatment"[All Fields] OR "behav-
iour treatments"[All Fields] OR "behaviours
therapies"[All Fields] OR "behaviours therapy"[All Fields]
OR "behaviours therapeutics"[All Fields] OR "behaviours
therapeutic"[All Fields] OR "behaviours
therapeutical"[All Fields] OR "behaviours
therapeutist"[All Fields] OR "behaviours
therapeutists"[All Fields] OR "behaviours treatment"[All
Fields] OR "behaviours treatments"[All Fields] OR
"behavioural therapies"[All Fields] OR "behavioural
therapy"[All Fields] OR "behavioural therapeutics"[All
Fields] OR "behavioural therapeutic"[All Fields] OR
"behavioural therapeutical"[All Fields] OR "behavioural
therapeutist"[All Fields] OR "behavioural
therapeutists"[All Fields] OR "behavioural treatment"[All
Fields] OR "behavioural treatments"[All Fields] OR "cog-
nition therapies"[All Fields] OR "cognition therapie"[All
Fields] OR "cognition therapy"[All Fields] OR "cognition
therapeutical"[All Fields] OR "cognition therapeutic"[All
Fields] OR "cognition therapeutics"[All Fields] OR "cog-
nition therapeutist"[All Fields] OR "cognition
therapeutists"[All Fields] OR "cognition treatment"[All
Fields] OR "cognition treatments"[All Fields] OR
psychodynamic[All Fields] OR Psychoanalysis[MH] OR
psychoanalysis[All Fields] OR psychoanalytic*[All Fields]
OR counselling[All Fields] OR counseling[All Fields] OR
Counseling[MH] OR "problem‐solving"[All Fields] OR
mindfulness[All Fields] OR (acceptance[All Fields] AND
commitment[All Fields]) OR "assertiveness training"[All
Fields] OR "behavior activation"[All Fields] OR "behav-
iors activation"[All Fields] OR "behavioral activation"[All
Fields] OR "cognitive therapies"[All Fields] OR "cognitive
VAN DEN BERG ET AL. 347therapy"[All Fields] OR "cognitive therapeutic"[All
Fields] OR "cognitive therapeutics"[All Fields] OR "cogni-
tive therapeutical"[All Fields] OR "cognitive
therapeutist"[All Fields] OR "cognitive therapeutists"[All
Fields] OR "cognitive treatment"[All Fields] OR "cogni-
tive treatments"[All Fields] OR "cognitive
restructuring"[All Fields] OR (("compassion‐focused"[All
Fields] OR "compassion‐focussed"[All Fields]) OR "solu-
tion‐focused therapies"[All Fields] OR "solution‐focused
therapy"[All Fields] OR "solution‐focused
therapeutic"[All Fields] OR "solution‐focused
therapeutics"[All Fields] OR "solution‐focused
therapeutical"[All Fields] OR "solution focused
therapies"[All Fields] OR "solution focused therapy"[All
Fields] OR "solution focused therapeutic"[All Fields] OR
"solution focused therapeutics"[All Fields] OR "solution
focused therapeutical"[All Fields]OR "solution‐focussed
therapies"[All Fields] OR "solution‐focussed therapy"[All
Fields] OR "solution‐focussed therapeutic"[All Fields]
OR "solution‐focussed therapeutics"[All Fields] OR "solu-
tion‐focussed therapeutical"[All Fields]OR "solution
focussed therapies"[All Fields] OR "solution focussed
therapy"[All Fields] OR "solution focussed
therapeutic"[All Fields] OR "solution focussed
therapeutics"[All Fields] OR "solution focused
therapeutical"[All Fields] OR "self‐control therapies"[All
Fields] OR "self‐control therapy"[All Fields] OR "self‐con-
trol therapeutics"[All Fields] OR "self‐control
therapeutical"[All Fields] OR "self‐control
therapeutic"[All Fields] OR "self‐control training"[All
Fields] OR "self‐control trainings"[All Fields] OR "self
control therapies"[All Fields] OR "self control
therapy"[All Fields] OR "self control therapeutics"[All
Fields] OR "self control therapeutical"[All Fields] OR "self
control therapeutic"[All Fields] OR "self control
training"[All Fields] OR "self control trainings"[All
Fields] OR "systemic therapies"[All Fields] OR “dialecti-
cal behavior therapy"[All Fields] OR "dialectical
therapeutics"[All Fields] OR "dialectical therapeutic"[AllFields] OR "dialectical therapeutical"[All Fields] OR "dia-
lectical therapeutist"[All Fields] OR "dialectical
therapeutists"[All Fields] OR "systemic therapy"[All
Fields] OR "systemic therapeutics"[All Fields] OR "sys-
temic therapeutical"[All Fields] OR "systemic
therapeutic"[All Fields] OR "systemic training"[All
Fields] OR "systemic trainings"[All Fields] OR "family‐
based therapies"[All Fields] OR "family‐based
therapy"[All Fields] OR "family‐based therapeutics"[All
Fields] OR "family‐based therapeutical"[All Fields] OR
"family‐based therapeutic"[All Fields] OR "family‐based
training"[All Fields] OR "family‐based trainings"[All
Fields] OR “Nutritional counseling”[All Fields] OR
“Nutritional rehabilitation”[All Fields] Pharmacotherapy
[MH] OR "medication"[MH] OR "drug therapy"[All
Fields] OR "polypharmacy"[All Fields] OR "nutrition
therapy"[All Fields] “hormonal therapy” [All Fields])
3. Effectiveness (outcome)
(“Treatment outcome"[mesh] OR "outcome"[tiab] OR
effectiv*[tiab] OR "efficacy"[tiab])
4. RCT filter
(randomized controlled trial [pt] OR controlled clinical
trial [pt] OR randomized controlled trials [mh] OR ran-
dom allocation [mh] OR double‐blind method [mh] OR
single‐blind method [mh] OR clinical trial [pt] OR clini-
cal trials [mh] OR "clinical trial" [tw] OR ((singl* [tw]
OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND
(mask* [tw] OR blind* [tw])) OR "latin square" [tw] OR
placebos [mh] OR placebo* [tw] OR random* [tw] OR
research design [mh:noexp] OR comparative study [pt]
OR evaluation studies [pt] OR follow‐up studies [mh]
OR prospective studies [mh] OR cross‐over studies [mh]
OR control[tw] OR controll*[tw] OR prospectiv* [tw]
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